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I. INTRODUCTION 


A. THE CCBEMANDER*S CCNCERN 


The battalion ccmmander in the Army cf the 1980's is 


confrented with a myriad of necessary tasks. Tras Niwas, 
maintenance, administration, readiness and cther 
requiremerts vie for attention on a daily basis. Rescurce 


allocaticn and scund management are essential *9° maintaining 


a comkat ready battalicn. 


"Prem the Army’s viewpoint, the basic management ccncept 
2s to assign a commander a mission, orovidée him with tne 
necessary resources to carry out this mission, and hcld 
him acccuntable for the judicious use of these resources 
and the proper execution of this mission...assignnent 
planning and direction of missions must be integrate 
With .résources _censumed to achieve sound management 
practices." [Ref. 


Provisicn for and consumption of resources, however, 
does net define the total realm of the commander's 
responsibility. The commander must also project the 
resources required fer the mission and competes for their 


allocation in an austere environment. Limited availability 
Seeeime, fuel, manpcwer, facilitia and dollars requires 


Se 
sound vlanning, programming, and utilization of resources. 


"If we hope to be eae we must justify our resource 


needs(plan), successfu y COMpe 2=ontOe salloca-20n Of 
moese tescurces(program and budget) and account ict the 
public trust expressed in these allocations." [Ref. 2: 


D3 


The force that drives resource requirements is the unit 
SEaaning progran. The training program delineates unit 
activities for a defined period of time and is, in essence, 


the ccmmander's TroEr onmance \ contract". Formulating, 
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resourcing and conducting this program is clearly the 
commander's concern. Present day systems exist to aid the 
commander in developing ard executing this progran. 

The remainder of this chapter will discuss the inputs 
and considerations in developing the training progran. The 
two current Army methodologies for planning, programming, 
and rescurcing unit requirements, the Batalion MTraining 
Management System (ETMS) and the Training Management and 
Meon-crol System (TMACS), will be examined. An additional 
scheme, the Jaehne Model, will also be presented. 
Shortcomings of these methods will be noted and an 
alternative technique will be proposed. 


Be. INPUTS AND CONSIDERATIONS TO THE TRAINING PROGRAM 


1. General 


> Ea eee oe eee oe 


The basic subunit of the training program is the 
training event. The training program itself is merely the 
carrier in which the training events, and the acticns 
necessary tc support them, are scheduled. The events of the 
program can be classified as follows: 

a. Directed ty Department of the Army 

bk. Directed by Higher Headquarters 

ae Determined as necessary by ene Battalion 


Ccmmander 


2. Department of the Army Directed Training Events 





iD 


The Department of the Army directed events ww 


) 


S 


@) 


th 
iy 


established to provide a measure of standardization 


training in Army units, as well as establishing criteria for 


identifying deficiencies in unit readiness. Published 
guidelines prescribe the frequency and jevel of unit 
participation for each event. Measures of performance are 


provided to detérminée the actual readiness posture of the 
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meat. 


Additionally, Department of the Army tasks uni«+s te 


conduct activities peculiar to the Army mission in support 


of the Department of Defense and Joint Service missicns. 


Scme of the mandatory events are; 

ae Readiness training of Individuals, Crews, Units- 
Standards for all Army units 

b. Readiness training of Individuals, Crews, Units- 
Standards for specific battalions 

¢. Joint Training Exercises-REFORGER, Brave 
Shield, etc. 

d. Special Training-Jungl2= Warfare School, 
MeGtwtCumanlacre. Senool,. etc. 


€. Suppert tc Naticnal Guard and Reserve Components 





3. Higher Headquarters Directed Training 
These events consist of requirements generated ar 
Morps, Division, and/or Brigade level required ky local 
missions and conditicns. These mandatory events include, 


but are net limited tc: 


a. Field Training Exercises (FTX) 

bk. Command fEcst Exercises (CPX) 

¢. Special Training {local peculiar) -Amphibious 
landing etzalning, etc. 

de “Psst Suppcee Activities 


SP cOnnuuNea vanced = LOS ACel Vial es 


4, Unit Commander Determined Training 
As the commander evaluates the proficiency ci his 
ad © » deficient areas and requirements <to Sustain 
proficiency are identified. Based on his perceptions of 


unit status, the following mandatory events may be listed: 


@. Individual soldier proficiency training 
e- (URSt DEG EICLercy training 


14 





C. TRAINING MANAGEMENT 
1. General 


Management of the multi-echelon requirements is a 





continuous process as depicted in Fig. Ie iinketerss: oe 
1- 1 2 J a 
—< °° Rae T= | ee ae ag IS 
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igure 1.1 Unit Training Management Process. 


The Department of the Army has initiated a progzran 
that standardizes training management methodology. This is 
the Battalicn Training Managemen*+ System (BTMS). 

The Battalion Training Management System (BTMS) was 
implemented in 1975 to provide standard guidelines for 
formulating tasks asscciated with the planning, preparaticn, 
Seemauct, €valuation and reporting of unit training. BEMs 
stresses logical, eeguential planning and coordinatien of 
training activities. This allows each of the various levels 
of requirements to Le thoroughly developed and cocrdinated 
eiecughcut the course cf the training period. 


Les, 





The training program consists of three planning and 
programming decision periods. These are: the long rang¢, 
the short range and the near term plans. In succeeding 
secticns, the reles and interdependencies of the plans will 
be highlighted. 


The battalion's long ctange plan is broad in scope 
and provides a general direction to the unit progran. The 
rroducts and actions of the long range plan are given in 
Bis 1.2 [Ref. 33 pe 1-14]. 


= 
! 
es | 
mseassicn list. 
masSsicn Peo Ses | 
mons: Joais 
mectitate of statts | 
-~Determine unit status 
| -Analyze performance. | 
| PacseSs GEalnang GnvLLonnen: { 
Sewaining priorities | 
| | 
| | 
= 


~Prcejectéd requirements and training events 
Sole ~c 24 month planning calendar 
-General guidance 


Figure 1.2 Long Range Plan. 


Changes *o the long range plan are made as the short 


and near term plans are updated. 
3. short Term Plan 


Shee range planning converts the long-range 
training program into a saries of training activities and 
Gives detailed guidance to subordinate units on +¢he cond 
Seeene training. The actions and products of ‘the sh 
menge plan are given in Fig. 1.3 [Ref. 3: p. 1-14 j. 
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-Urpdate cf current unit status 
~3 to 4 month planning calendar 
~Specific training objective and guidance 
-AEPLOpriate Soa an ego 

Bt 


| -Training Program review 
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-Assigned responsibi 
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{ 
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Pigure 1.3 Short Range Plan. 


4. Near fer 


Plan 


Near term planning provides the detailed schedules 
that centrol and coordinate unit daily activities, and gives 
specific guidance to personnel involved in the training 
process. Fig. 1.4 gives the products and actions of the 
hear term plan { Ref. 3: p.1-14}. 





~Review cf ongoing training 
-3 to 6 weeks ahead for Active Component 
-3 months ahead for Reserve Componen= 


-Review cf short range guidance and training objectives 

| | 

| ~Qualified trainers/evaluators 
4 


ne SS ca SS eS Se SS a a a a a a a SS SS 


Figure 1.4 Near Tera Plan. 


5. Resourcing 


The song rance, short range, and nsar term clans 
identify events and activities that require resources and 
Suppcrt. The resource process 1s based on the events and 
activities identified in the planning stages. Fidget ec 
shows the actions and results of the resource phase [Ref. 3: 
ue 1-16]. 
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Identify resource needs 
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Feedback 
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Figure 1.5 Resource Phase. 


The Training Management Control System (TMACS) isa 
resource planning tocl available to assist the commander and 
his staff in developing training pians that can be conducted 
Within rescurce levels. The following sections will provide 
a general overview of TMACS and its’ interface with BTMS. 


De. TRAINING MANAGEMENT CONTROL SYSTEM (TMACS) 


1. Eurpose 


The Training Management Control System (TMACS) 
provides a simple, interactive training resource planning 
and programming capability for battalion, brigade and 


divisicn commnders. 
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Prior "tC a general descripticn of how MMACS 
operates and its interface with BIMS, the development of 


the input data base and terminology will be discussed. 


b. Commen Ccsting Methodology for Unit Training 
(CCMUT) 


CCMUT delineates the method by which Army units 
determine costs On steed len ana. It provides standard 
definiticns One training and facies Ss for Capturing 
weapcnsyecuipment usage costs. 

Training is defined in terms of Battalion Days 
(BD), and Battalion Training Days (BTD). A Battalion Day is 
a calendar day or portion thereof (measured in increments of 
1/2) during which a battalion or battalion equivalent is 
engeged in a defined activity. A Battalion Tsaining Day is 
defined as a battaiion day Of =aGedvi: y planned or 
accomfrlished for tke primary purpose of training. A 
Battalion Equivalent is a factor assigned to units smaller 
than a battalion. 

Batcalion days are accounted for by assignment 
cof a Training Event Category Code (TECC). TECC's are these 
training activities approved by all Major Ccmmands to 
provide ccmmonality in budgetary considerations by event. 
Beeemicicns of TECC*s are provided in Appendix A. 


ce. Cost Pactcr Development 


(1) Recognizing the nead +o determine unit 
Beainang costs, the Army has adopted a data collection 
methcdolcgy to provide mileage/usag?e cost factors and cost 
Cf repair parts and fuel. 
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(2) The “Tactical Umee PFananciaeal Management 
Information System (TUFMIS) automatically details dclilar 
commitmerts for repair parts for each Weapon Equipment 
System Designator Code (WESDC) by battalion on a nonthly 
basis. In addition, the unit manually collects and reforts 
WESDC operational data (fuel consumed, miles driven, hours 
operated, etc.) 

(3) When this data coliection plan was 
initiated, operational tigures wer2 collected on all WESDC's 


by all units. The requirement for data collecticn and 
recording bécame a significant time burden. To lessen this 
task, the cencent of the cost driver was implemented. Ccst 


drivers are those? WESIC's that collectively account for 95% 
cf total fuel and refair parts consumed at the installation 
level. As an alternative to collecting data from the whcle 
populaticn, Sampling technigues may be used to derive the 
operational inputs of the cost drivers. Sampling will free 


maneuver units from ccllecting data all equipment 


"We feel the workload savings to be derived from 
Sampling will more ce Grise: the = potential loss et 
precisicn and e¢hcul provide results which are 

easonarle and Sur nicien: for management purposes." 


(Ref. G: p.5 


(4) When the TUFMIS data and operating figures 
are ccllected, they are aggregated at the installation level 
and ty a simpie averaging process, the following cost 
factcrs are calculated: 

a. cCest of fuel per mileyhour of operation 

bee CGS. Of Organizational fepair pasts per mile/hour of 
Operation 

SS Cost of organizational repair parts per gallen of 
fuel consuned 


d. Miles/hours cperated per galicn of fusl 
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The data base is updated sée€miannually and 


revised factors are fublished [Ref. 4]. 


E. TMACS INTERFACE WITH BIMS 


As previously mentioned, the planning precess 
develcps the training 2vents necessary +o support the 
missions and goals of the unit. FOG Inpuc to TMACS, “these 
events are classified as optional or reguired, pricritized 
and quantified. The guantification consists of determining 
the size and type cf unit, as well as the utilization 
estimates fcr each vehicle/weapons system required for the 
event. Thas input, coupled with the CCMUT definiticns and 
the ccst factors in the system data base, allows TMACS to 
compute rescurc?2 requirements. A linear programming model 
is the basis for optimization cf the training program as a 


function cf the priorities determined by the commander. 


2. Unccnstrained Mode 


Eased on the commander's priorities, TMACS lists the 


Pratial training Frogram in an unlimited 2source 
environment. This mode calculates the number of BC/BTD 
required and provides a total cost figure by event. All 


events are categorized as "CAN BE CONDUCTED". 


3. Censtrained Mcde 


After calculating the total program cost, assigned 
resource i¢vels are entered. The linear program optinizes 
the training prearam subject to resource constraints. The 
ouput of the program consists of those projected ¢vents 
which can be conducted within resourc2 constraints and thos? 
which cannot be met. The total resource raquirements for 
the "CAN BE CONDUCTED" and the "CANNOT BE CONDUCTED" everts 
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are alsc rrovided. The commander may then erfcrn 
interactive analysis by changing priorities, evercc, ana 
unit participaticn level to arrive at possible alternatives 


to the initial optimal event mix. 


4. Programming the Training Plan 


Once the training strategy has been developed, a 
long range planning calendar is finalized and guidance 
provided tothe sukordinate units to help prepare short 
range plans. The units translate the program into a 
practical series of training events, arrange for, and 


allocate resources needed for the training. 


5. NMenitoring the Training Plan 


As events of the short term period are conducted, 
the actual training costs incurred are entered inte IMACS. 
The cost figures are used to update the data base,and 
replace the cost estinates for that event previcusly 
Calculated by TMACS. 

The optimization process should be redone at least 
quarterly te acccunt for actual expenditures and changes in 
the training program. This recalculation process may cass 
transiticn of events from the "CAN BE CONDUCTED" to the 
"CANNCT EE CONDUCTED" category (and vice versa). The impact 
of events drcpped frem the program can quickly be assessed 
Ga, if necessary, justification documents for additional 


resources can be generated. 


Fe. CCMMENTS AND OBSERVATIONS 


BTMS and TMACS are complementary processes that previde 
&4 powerful management tool to the commander. However, the 
data reccrding requirement may place a burden on units with 


a large numkrer of weapon systems and/or training events. 
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G. SHORTFALIS IN TMACS 


Althcugh TMACS provides reasonable predictive and 
monitoring capability, it has shortfalls and deficienciés as 
follcws: 

1. Data collecticn requirements may become a burcdex on 
te Unit. 

2. TMACS requires operator training/expertise to emplcy. 

3. System usage appears minimal. Peak demand for 
service coincides with major budgetary milestones 
TRet. 5: p. 58]. 

GS. TMACS is oriented toward funds control as opposed to 
management or training centrol [ Ref. 7: pe. 72]. 

5. TMACS does nct compare available total time against 
the desired tctal time {Ref. 7: p. 72]. 


H. THE JAEHNE METHOD 


Jaehne [Ref. 5] presented an alternative methedclogy to 
TMACS and proposed 2 battalion level system that would 
provide the commander with an internal cost control and 
fee Oring Capability. Concern for deficisncies as noted by 
Brown [Ref. 6] and Mitchell [Ref. 7] prompted his 
examinaticn of the financial control structure of Army 
units. Brown { Ref. 6: pe. 79] felt the dependency of TMACS 
on cost factor input would produce questionable event costs. 
mdd2tionally, the inability of TMACS ‘t0 derive indirect 
costs associated with training was highlighted. Na chell 
Maer. 7: ct. 72} felt that TMACS did not optimize training by 
providing the best mix cf training events but rather 
Cptimized a manually picked training sequence constrained by 
rudget, training areas, and field training time. He also 
@eue that TMACS was not a training control system but a 
funds ccntrcel systen. 
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Jaehne's system was based on capturing costs at the 
Baccalion level and ccrrelating them to the training events 
conducted. The data to support this method was gathered on 
the resource data ccellection sheet, Fig. 1.6. Bach day in 
the ccllection period was identified as a Non-training day 
(weekend, hcliday) or as a Major Activity day (range fire, 
iim, etc.) . All cther days were Garrison Training days. 
Additionally, the tkattalion equivalent participating ina 
Major activity was nected. 

The costs incurred for fuel, repair parts, cther 
supplies, and ammunition censumed during each week was also 
recorded. Fig. 1.7 provides an example of a completed data 
sheet to Support the model. 

Based on the data collected, the commander is abie to 
identify the fixed cperating costs and the marginal costs 
for each type of training event. Plots of weekly costs 
could easily be generated to provide gross costing figures 
for "rule of thumb" analysis of expenditure trends. 

Tc validate the fsasibility of this method, data on the 
expendicures of two light infantry battalions of the Seventh 
Merantry Division, Fort Ord, California, was collected for a 
ninety day period. Although the time period was short and 
the sample size small, the following cbservations could be 
mad@ about the results: 

1. Historical data is effective in relating expenditures 
tc training events conducted. 

2. Data collaction and maintenance of cost figures oO 
Echtanie ng basis was Gre ue aa £o met hod 
effectiveness. 

3. The time and human resources necessary to operate 
this system were minimal. 

Jaehne cencluded [Ref. 5: p. 135], 


"The pro osed inte 
Llustra 


Eiaimconc sol Syscem for battalions .« 
a sed that his 


¢crical unit cost data could be 
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Figure 1.6 Data Collection Worksheet. 


25 


=m “Pecos * 


and ae 





collected and retained with Minimal impact on battalion 
@petracicns. ie 1s capable of separating fixed, 
masfitable, and non-training day costs..." 


I. SCOPE OF THESIS REPORT 


This thesis focuses on developing a mathematical 
mod2?l which employs an expanded historical data base to 
identify the factcrs carable Qf “preaqacting resource 
consumption at the battalion level. This nodéel will attempt 
to défine a "middle ground" between BIMS/TMACS and the 
Jaehne methcdologies, as well as provide the commander with 
a simple tc operate, flexible tool for determining event 
costs. Although the other systems are capable of 
considerirg multiple resource types, this report will 
concentrate on fiscal expenditures only. 

In succeeding charters, an €xamination of the general 
Characteristics of the mathematical model will be discussed 
With an extéensicn tcward fiscal management and control. 
Following the description, a demonstration of the model's 


meplLacability will be shown on an existing historical data 


base. The results are then reviewed tc détermine model 
efficiency and lis lls oa! Finally, conclusions and 
recommendations are provided. This thesis attempts to 


isolate key factors in fiscal expenditures and develcp a 
model adequate in describing the influences of these 


Sactors. 
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II. THE GENERAL MODEL 


A. GENERAL 


The mathematical modsl developed to predict training 
event cost is based on multipls linear regression 
techniques. The model presumes the existence of "prediczor" 
variables which affect the observed quantity of interest. 
The "predictors" will be referred to as the independent 


variatles. 


Be. FIRST ORDER MODEL 


oT the case OT n= independent variables, 
X1,X2,-.-eX(N-1), the multiple linear regression model takes 


mre f£O0llcwing forn: 


~ Ee Pa | 


ne =B +B jx. i 


aE Bok « ecw 


1 2 eee cerned 


where: 
Yj as the response of the ith observation 


B Bi a-e. oe , ate the regression coefficients of the 


independent variables 


A? Se ae the independent variables (known 


censtants) of the ith observation 
es is the residual term of the ith observation 


a2, 5,70cst  2nc2:cate individual observations 
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Peer nativelyse 4f£ X iS detined to be 1, che mcedel 
becomes: ae 


n-l 
Be oy ee eee 
k=0 
The expected value, E(Y), of Eqn. 2.1 becomes: 


= oF cae 
EY) 3g eos Q X,, 8 


5 (2.3) 


eel 
since E (e.)=0. 

The mcdel depicted in Eqn. 2.118 a first order model 
With no interaction kEetween independent variables. 


C. HIGHER CRDER MODELS 


If the effects of the independent variabl2, xk , is ner 
linear, but appears curvilinear, it may be better expressed 
by a power, e.g. X2, X3, etc. For example, a regression 
model of cne independent variable, X, , of «he form: 


= + - 2 + 2.4 
ae Cnr Sa a a4 oe cE) 


is classified as a second order model bécause ci the 
quadratic term X¢. Medels of higher order are denoted in 
Similar manner, with the order of the mod2l equal tec the 


Maximum value of the exponent of the independent variable. 
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D. INTERACTION EFFECTS 


The response variable under consideration may also be 
influenced by the interacticn of the independent variables. 
As an example of a medel with interaction effects, a seccnd 
erder model with twe independen*+ varables, Xa Kae can be 


expressed as: 


ce, OE 2 te (2.5) 


mie presence of the cross-product term,%,%5 , indicates 
the int¢raction cf the variables. The possible presence of 
interaction requires additional specification cf =he 


cross~prcducts of the variables. 


Ee. MODEL BUILDING AND VARIABLE SELECTION 


ie As a first ste 


xe) 


in the model building process, all 
variables pertinent to the problem should be identified. It 
is important to note that the initial list should be as 
comprehensive as possible. MOR ccea.V, this list will be 
large tut subsequent assessment techniques will reduce it tc 
a more reasonable size. The comprehensive listing will 
contain variables that: 

a. May not ke fundamental to the probilen. 

be. May be subject to measurement errors. 

oe May effectively duplicate another independent 

variable in the list. 

Other independent variables which cannot be measured may 
be deleted or replaced by proxy variables which are highly 
Got-éclated with them { Ref. 8: Bes? 2.15 Additional 
examinaticn of the variable list may suggest inclusicn of 
interacticn terms, quadratic terms, etc., to the general 


model specification. 
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ae The list of variables must be kept to a minimum for 
a variety of reasons. Regression models with a large number 
cf independent variables are: ; 
ae Difficult to analyze 
bk. Expensive to maintain 
ce. Induce measurement errors 
3. The most common variable selection techniques are: 
a. All possible regressions method 
bk. Stepwise regression method 
c¢. t-directed search 
Summaries of these methods may be found in linear 
regression texts. [Ref. 9] 


Fo. CCMPUTER PACKAGES 


Many computer packages contain regression subroutines of 
various detail and complexity. The regression calculaticns 
cf this repcrt will employ the MINITAB packag3. 


G. RESUITS OF MULTIELE REGRESSION 
im cCcefficients 


The coefficients (8, .8, pete 9) detern2ned =hroudh 


regr¢éessicn are tnose estimators that minimize the value: 
a ( B ,+8 
One y Y; na | gt praytees) ) (2.6) 


This 1s the method of least squares. The estimators are 


Unbiased and are the most efficient linear estimatcrs. 
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pemmwecetficient cf Multaple Determination 


The coefficient of multiple determination, denoted 
by R- ; measures the percentage of the variation of the 
dependent variable that is explained by the Se. seo 
independent variables in the model. This value ranges fron 
eco tl. A model that perfectly represents the data would 


have a coefficient of 1. 
3. Residuals 


The residual terms that ar2@ provided after model 
@eecanrg are indicators of tha suitability of the mcdel. 
Residuals are defined as follcws: 


Ee = Y,-f, (2.4) 


where: 
ts is the ith observation 
a ; ; 
“ is the predicted value for the ith observation 


Residual analysis is conducted by graphical techniques to 
indicat violations of the basic assumptions or the omission 
ef higher crder or interaction terms. This technique is 


useful in mcedifying the basic acdel. 
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H. COMMENTS 


This chapter provides a guick overview of the principles 
of linear regression and model forms. Extensive studies of 
regressicn have been done and many textbooks are available 
on the subject. | 

In the following chapters, the principles of the linear 
mode] will be applied toward development cf a technigue to 
identify key influences in training event cost and to 


provide a predictive capability to the commander. 





A. GENERAL 


As noted in the previous chapter, regression technigues 
are especially applicable in developing predictive? models. 
In estimating training event cost, it is obvious that there 
are many variables that may have an effect on the resources 
required. 

This chapter will address the problem of identifying the 
possibls factors influencing the cost. These factors, by 
design, should be readily m@asureabie and significant in 
providing an adequate estimate. 


Be. THE RESFONSE VARIABLE 


Many of the resources considered in conducting an event 
are utilized oniy during the execution (op Samer: We upralk, efo(= 
Perscnnél, training areas and time are examples of this «ype 
of resource. Dollars, on the other hand, are committed for 
a specific event in fericds other than when the resources 
are required. A majer field exarcise causes demands for 
Spare parts and surprlies for several weeks prior to and 
several weeks after the actual training is conducted. The 
model tc be developed will use dollar expenditures as the 
response variabie, denoted as 7. For reasons to be 
addressed in follcwing chapters, the unit of measurement 


Will ke dcllars fer day. 
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C. THE PREDICTOR VARIABLES 


Vs With the response variable Tdecnheiaod,. the 
explanatory variables to which the model will be fit can be 
selected. The selection of variables is based on 
operaticnal experience and data availability at the unit 
level. 

Some of the variables which could have an effect on 
event cost include, but are not limited to, the following: 

ae Unit effect-Influence attributable to guidance 
and priorities of the commander. 

Pre Cycle effect-Influence attributable =O 
alternating training and support cycles. 

Cis Event effect-Influence that the nature of tha 
event carries, to include lead/lag characteristics. 
di Fiscal quarter eaffect-Influence attributable to 
gGuarter cf the fiscal year. 

ae Environmental effect-Influence attriktutable to 
geographic lecation of post/training facility. 

es Organizational effect-Influence attritutabla to 
level of mechanizationy technology in the unit. 

G's rorce activity effect-Influence attrirutable to 
Cepartment of the Army imposed readiness posture. 

Effects a-d are easily measured at the unit level while 
effects e-g may be? impossible to quantify. 

This listing is by no means all encompassing. Levels of 
data availability and other location peculiar factors may 
alse ke censidered. 


Ze As may be evident by consideration of some of the 
variables listed akove, a qualitative rather than 
guantitative measure may be necessary. Quantitative 


variakles take on values well defined by scale (speed, 
Mean, Weight, etc.). Qualitative variables, on the cther 


Mend, are indicative in nature (male/ female, on/cfft, etc.). 


35 





For regression calculations, qualitative variaktles aré¢ 
treated in the same manner aS quantitative. As one cf th2 
goals of the model is to reduce the data collection 
necessary to produce cost estimates, the presence of 
qualitative variables is highly desireable. Mest 
qualitative variables take the value 0 or 1, indicating the 
absence cr presence cf a factor. 

3. The effect of leading/lagging expenditures aust also 
be considered in any listing of possible factors. Because 
cf the inkerant delays in the logistics system, supolies and 
spare parts required for an event must be requisitioned 
several time periods prior to anticipated use. Mcreover, 
equipment utilization generates additional demands that may 
not be rpreeessed for several time perisds after event 
completicn. It is obvious that th2 type and duration of the 
event would affect the lead/lag span of demands. 


De. INITIAL ASSUMPTICNS 


For preliminary model fitting, the following assumpticns 
are made: 
1. Effects of the independent variables are additive. 
2. Tkere is ro interaction between variables. 
In the follcwing chapter, an existing historical data 
bas@ will Fe examined and analytical techniques will be 


emplcyed to identify the key factcors in training évent cost. 
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A. BACKGROUND 


Identificaticn cf independent variables capable of 
predicting training event cost can best be accomplished 
through analysis of historical data. To this end, a listing 
of the expenditures in support of the Fiscal Year 1982 
Annual Training Program of the Seventh Infantry Division, 
Fort Ord, California, was acquired. The expenditure reports 
are provided on a recurring basis through the fTOFMIS 
reporting system, detailing the general supplies and repair 
parts commitments by battalion. 

Cnly a portion cf the Divisional units were examined; 
Namely, thé six maneuver battalions of the First and Second 
Infantry Prigades. 

The training events that were considered were extracted 
from the Division Master Training Schedule. This schedule 
divided the +raining period Lito, 251 7-day training 
weeks (Sunday through Saturday). Two partial weeks were also 
included; specifically, the period 1 to 3. YIOiC =o vet 
(carry-over from FY-81) and the pericd 26-30 September (isad 
iy to FY-83). The figures derived for the partial weeks 
were included in the analysis. 

The master schedule sets forth the time pericds for 
Major eévents. Higher headquarters direct2d training is 
reflected at division level. At the battalion level, only 
Major events and suprfert missions are listed. These events 
include: 

1. Field Training Exercises 

2. The Army Training and Evaluation Program (ARTEP) 


3. Jcint Readiness Exercises 
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4. Special training exercises (Jungle operations 

school, amphibious landing school) 

5. Guard/Funeral detail 

6. Support to National Guard and Reserve cCcmpenant 

Annual Training 

7. Reaction Force 

The majcr training events for First and Second Brigade 
are listed in Appendix B and Appendix C, respectively. 

In the remainder cf the chapter, the results of the data 
analysis will be reported and an initial listing cf key 
influence factors will be provided. 


B. DATA HECONFIGURATION 


The frequency cf TUFMIS reports detailing fiscal 


commitments did net correspond to the training week 


structure of the Master Schedule. In the course of the 
year, fifty reports were issued, with the time pericd 
ketween refperts ranging from two to thirteen days. TO 


relate period expenditures to events conducted, the data was 
Beeontigured to align it with the training program. 

As a first step, the TUFMIS based average daily cost was 
@meeulaced ty dividing total period commitments by period 
length. These figures were used to assign a2 cost to each 
day of tne year, frem which the training week average daily 
cost was derived. The cost figures derived for each 


training week for each battalion are listed in Appendix D. 


C. COMMENTS AND OBSERVATIONS 


Because of the Ilcw resolution view of the training that 
the Mastexr Schedule provided, it was impossible to determine 
whether, one’ Lact, training had been conducted cn a 
non~training day (Saturday, Sunday, holiday). Additionally, 


the designation of major events in week long increments did 
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not allcw for identification of preparation days (as a2 
deployment exercise might contain) or any other deviaticn 
from the set time period. 

When the data structure is viswed in relation to 
BIMS/TMCS, the concept of BD/BTD and Battalion Fquivalénts 
is disregarded due to the nature of the schedule. 


D. SMOOTHING THE DATA 


The cost figures derived in Section B were plcetted 
against the training week. Plots are listed in Appendix E. 
The plots were examined to determine the é¢xistence of a 
general expenditure pattern. Cost increases appear 
regularly with abrupt changes in magnitude, bu.) ay eel eas 
myatcation of the correlation of daily cost to training 
event was nct discernable. In order to get a clearer view 
of the data, a smoothing process was employed. 

The purrpese of smcothing is to find a genaral pattern in 
the data, free of detail. Because? of the possibility of 
influential outlier values, a method of smocthing should be 


used that retains the shape of the data, yet does not 
eliminate certain foints, as a typical data trimming 
procedure might. Fcr this reason, a single apvplicaticn of 


Tukey's methed of running nedians of three with end rfoint 
rule was dcne [Ref. 103: p.210]. This gives a better view of 
the "kig pictures" and eliminates the effect of outliers. 
Daily ccsts after smccthing are listed in Avpendix F. Flots 
of the smoothed values versus the training week are given in 
Appendix E. The difference between «he plots of ths smocth 
and raw data is clearly evident when plots from the sane 
unit are compared. The trend of the smooth data is 
discernable and pericds of increased expenditures can easily 


be identified. 
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As in regressicn, the residuals derived from the 
smoothing process must be examined. The equivalent error 
term is known as the "rough", with the gé¢neral relation 


written as: 


DATA = SMOOTH + ROUGH (4.1) 


The reughs wer@2 plotted against the training week as 
mested in Arpendix E. They appear to have median value 
around zero but demenstrate heteroscedacity and some time 
dependency. 

The smocthing precess removes the influence of cutliers 
not explainable by the training scnedul2? yet dces not 
significantly change the general nature of the data. The 
smoothed data would te preferable to use for the remainder 
ef the analysis. 

The Smirnov test was conducted to determine if «he 
distributions of the raw and smoothed data are the same. 


Fermally: 


Null Hypothesis:The distribution of the smocthed 
data is the same as the distribution of the raw 


data. 


Alternative Hypothesis: The distributions are rot 


the same. 


Test summary listed in Table lI. 
Smoothed values will be used throughout *he remainder of 


the analysis. 


E.- ONIT COMPARISONS 


AS previously indicated, =nee “OT LOLI ties, deals 9 and 
Objectives of the ccmmander may be a factor in event cost. 


To examine the possibility of differences between brigades, 
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TABLE I 
Smirnov Test Results 


TESL CRITICAL NONREJECT/REJ ECT 
UNIT STATISTIC LEVEL NULL HYPOTHESIS 
First Bde. 
1st Bn. ee Pea Nonre ject 
2nd Bn. - 113 PeZ Nonre ject 
3rd Bn. aioe red Nonreject 
Second Bde. 
Ist Bn. 2 132 Ped Nonre ject 
2nd Bn. s 113 Pe2 Nonre ject 
oe) Bn. « 015 rae Nonreject 


the median test was performed. The median was chosen due to 
its' robust indication of cantrality and resistance to any 


outliers remaining after smoothing. Formally: 


Null Hypothesis: The medians of the Firs* and 


Second Brigade are the same. 


Alternative Hypothesis: The medians of the 


Erigades are different. 


The test statistic provided by this precedure yielded a 
Sertacal ievel in excess of .25. Thus, tne null hypothesis 
is not rejected. 

Cemparison of tke median daily costs in each of the 


battalions was also ccnsidered. The hypotheses tested are: 


Null Hypottkesis: The medians of ail battalicns 


are th2 sare. 


Alternative Hypothesis: At l2ast two battalicns 


have different medians. 


The test statistic derived yialded a critical level of 


-2; thus, the null hypothesis is not rejected. 
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Fe EVENT INFLUENCE 


In order to identify the events that caused Significant 
changes in daily cost, the data for each unit was sorted. 
The indices of the training weeks provided show2d the 
relationship of events to high and low average daily ccsts. 
The high and low cost events for each unit are listed in 
Appendix G. | 

ARTEPs and field training exercises appear to be the 
Major causes of ccst variance. This is “intuitively 
plausible based on the fact that units prepare for these 
events for weeks in advance. While on the event; however, 
many of the routine tasks causing expenditures in the 
garriscn Environment are delaved until the unit returns fron 
the exercise. The effect is not consistent, however, in: 

ie Effect of lead/fiag committments-In some units, 
lead/lag causés high cost, while other units! 
lead/lag indicates low cost. 

2. Length Sr lead/lag period-Span oha lead/lag 
commitments is not standard across units. 

Additionally, it appears the start and end of a fiscal 
Guarter has some effect. This seems realistic, considering 
the phencmena associated with end of year svending. 

It is evident that major events do exert influence on 
the surrcunding weeks. As noted, however, it avpears that 
the strongest influence exists for a period about 4 weeks 
before through 4 weeks after the event, with the pericd of 


event execution not included in the span. 


G. CYCLIC INFLUENCE 


A fundamental difference may exist in expenditures tased 
On che alternating training and support cycles. The median 
test was also conducted on the expenditures of support and 
training wecks. 
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Formally, the test is dencted: 


Null Hypothesis: The median of the support cycle 
expenditures is the same as the median of the 
training cycles. 


Alternative Hypothesis: The medians of the 


Support and training cycles are different. 


Summary of the results is provided in Tables II. 


TABLE ITI 
Median Test for Cycle Differences 
NONREJECT/REJECT 
NULL HYPOTHESIS 
Nonreject 


Nonrejec= 
None sitece 


CRI 


+ 
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First P2r 


Second B 
Nonreject 
Nonreyect 
Nonzreject 
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Putco QuApuct WI 
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Based on the information previded by «he tests, there is 
no difference between the medians of the ‘tréining and 


support cycles. 


H. THE AUTCCORRELATICN ISSUE 


The lead/jlag span issue Suggests the presence of 
autoccrrelation in the data. The lag k correlation 
coefficients for each unit were calculated and the results 
Mested in Appendix #. 

Examination Of the coefficients show positive 
correlaticn at lags 1 through 4 weeks. The presence of 
negative correlation at lags 10 or greater may 
"Seascnal effect"; however, it may be attributable to mere 


happenstance. 
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Ie DATA LIMITATIONS 


The candidates fcr independent variables are limited in 
part by the low resolution of the data and the master 
training schedule. The variables examined to this point 
have been those inferred by ccomparing average daily costs to 
events ccnducted. 

Fossible additional variables that may be considered are 
the Battalicn MTrairing Days per week (as suggested by 
Jaehne), number of cest drivers utilized in each event, etc. 
These variables may be derived through détailed data 
collecticn or extracted from after-action reports. 

Additionally, as this is &@ battalion level ncdel, 
company activities are not included in the master training 
schedule. The influences exerted by company events could bes 


expected to be Similar to those of battalion events. 


Je. INDEPENDENT VARIABLE SELECTION 


Based cn the analysis of available data and the 
inferences drawn from it, the following variables will be 
included in the initial regression model: 

1. Quantitative Variables 

-lag 1 through Lag 6 experditures 

2. Qualitative Variables 

-Cenducting an event 
-Four week period prior ~o an event 
-Four week period after an event 

moe next chapter will address fitting and modification 

Sr the mcdel. 
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A. GENERAL 


UE Mas endpeeh saGesccrapes the results of (fitting the 
identified independent variables to the daily expenditure 
data. As noted earlier, the primary goal in the model 
development will be to arrive at a simple to use predictive 
equaticn that requires minimal data collection and perscnnel 
expertise. 

18 The independent variables that will be considered 
for initial model inclusion are: 

a. Quantitative 
slag. 4 GCS 
-Lag Ccest 


Ccest 


2 

=Lag 3 €ost 
“Lag 4 
5 


-Lag 5 Cos+ 
-Lag 6 Ccst 
be Cilalatative 
“Four weeks befcre major event (Pr3-Ex) 
“Four weeks after a major event (Post-Ex} 
“Conducting 2 major event (On-Ex} 
During the fitting process, additional variables may be 
Suggested, as well as interaction and/or higher order t¢rms. 
a The fitting effort will begin by regressicn cn on 
all independent variables, followed by variable selection by 


stepwise regression, With modification of variables as 


Yecessary. 
4. Through each step of the process, examinaticn of 
residual terms will be a major concern. Many orf the 


modifications will be based on the indications givén when 
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the residuals are plctted against time. Comsagura ston -oc 
the plots may suggést violations of the basic model 


assumpticns cr inclusion of additional variables. 


Ds APL calculations done in this chapter were 
accomplished through the MINITAB package [ Ref. 11]. 
6. In the following sections, the model results for 


each kattalicn will be provided. 


Be FIRST BATTALION, FIRST BRIGADE 
1. Results 


Summary of the results listed in Table III. 


TASLE LEt 
Regression Summary-First Bn., First Bde. 


ACTION VARIABLES IN MODEL R¢ R° ADJUSTED 
126 Se et on Lag eee Cy On EX, G16.-2 Dd ad 
all variarles Pré-Ex, PoOsSt-EX 
Stepwiss Lag 1, Lag 2, Gullo 36 = 
regression OU=—ExX, © OSc -rd 
Regr¢essicn cn Page, «Leg 2, 62.2.0 59.7 
selected ON-—Ex bose -uX 
variakles 
Modification- feadut,Lage2,0n=o x 6 Gena 6233 
aoe ECuzth Pest—=ixX,. HOUE ch 


Quarter Effect 


2. Discussicn 


Examination of the plot of residuals when all 
variables were included in the regrassion showed general 
tendendcy abcut zero with a large increase in variance noted 
around the fortieth week. When the regression was perfcermed 


with the variables identified by the stepwise process, a 
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similer residual flot was obtained. As a flese 


modification, a qualitative variable indicating the Fcurth 


Quarter was included. This yielded an increase in R¢ ; 
but did not significantly reduce the variance range. The 
expenditure phenomenon of the Rouath Quarter is 


characterized by widely fluctuating expenditures from week 
to week. The model is very sensitive to this type of change 
and cannot predict the large, abrupt changes in comittments. 

Cemputer listings in support of above calculaticns 


are lecated in Appendix I. 
C. SECOND BATTALION, FIRST BRIGADE 
1. Results 


Summary of the results listed in Table IV. 


TABLE IV 
Regression Summary-Seéecond Bn., First Bde. 


ACTION VARIABLES IN MODEL R2 R2 ADJUSTED 
ess ot St en Lag eed 6, OCR-EX, Sa nS So ae 
all variables PEe-=xX;, ost -Ex 
Stepwise Lag 1, Lag 2, On-Ex, DS = 
Regressicn POSt=5 % 

Regréssicn on ina. load -2,--On- take, DOwee Spor ig 
selected POSct=nx 

variakles 

Modificaticn- Lag 1, Lag 2, On-Ex, SOie7 S522 
Add Fourth Post-Ex, Fourth 

Quarter effect 

Modificationr bag i, bag) 2, Ost -Ex, 59.55 DOs o 
teop Cn-Fx FOUL 
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Regression of the initial variables indicatzd the 
presence of the Fourth Quarter effect and a tendency tcward 
positive residuals. Positive residuals indicate the model 
is underpredicting the cost/day. Regression of the stepwise 
selected variables center2d the aAxsSErapucton “of the 
residuals toward zero but created some outlier points, 
especially for weeks in the Fourth Quarter. When the Fourth 
Quarter effect was included, it reduced the underprediction 
somewhat and remeved scme of the effect of influential Lag 1 
values. The R* value is acceptable but the variability of 


fae FCUrthH Quarter is still obvious. When the variatle 
On-Ex was removed, the R2 value stayed the same, implying 
that On-Ex iS not a Significant variable. After final 


modification, underprediction is still indicated and the 
Fourth Quarter still shows the presence of a variable not 
identified in the basic model formulation. 

Gemrursce Listings 2n support of calculations iccated 


in Appendix J. 


D. THIRD BATTALION, FIRST BRIGADE 


Summary of the resuits listed in Table V. 


So 2S a ee Ge ee 


Regression cf initial variables shows a "right 
opening hern" residual plot. The “horn" indicates the 
Variance associated with end of year expenditures and the 
influence of outlier values in higher lags. Reduction in 
the amount of lag varaibles as indicated by the stepwise 
Frocedure isolated tke "hcrn"™ toward «he start of the Fourth 


Quarter. When the Fcurth Quarter variable was introduced, 
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TABLE V 
Regression Summary-Third Bn., First Bde. 


ACTION VARIABLES IN MODEL ae R* ADJUSTED 
Regressicn cn Lag eng 6, On-Ex, 68.8 64.0 
all variables Pre-bx, ost-Ex 

tepwise Pads, la gue eon-aux, SSect ~ 
regressicn 

Regqressicn on bad staalbag 2, On-EX, 54.9 20) 
selected 

variakles 

Modification- Pace gebad e2,. On x, 56.1 ae 
aaa Fourth BOWS en 

Quarter effect 

Modification- Pade ebag. 2, O-EX, 58.8 Ss 
Add Lag 3 Fourth, Lag 3 

it reduced the variance slightly, IHdaCGaeing a “Screcndger 


Fourth Quarter effect than an indicator variable csuld 
Becount fcr. This unit was seriously affected by a period 
of larg¢ negative costs/fday, which influenced the least 
Squares procedure threugout the regression process. These 
large negative costs may have? occurred through errors in 
reguisiticns, turn-in of previously requisitioned equipment 
Mem Credit given, or errors in the TUFMIS systen. 

Cemputer listings in support of calculations located 


in Appendix K. 
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E. FIRST BATALION, 


1. Results 


SECOND BRIGADE 


Summary of the results listed in Table VI. 


TABLE VI 


Regression Summary-First Bn., Second Bde. 


ACTION opens IN MODEL R‘ R ADJUSTED 
aS: Sicn on Lag 1- ee On-2X, 48.4 clowns: 
all variables Pre- exe OSt-EXx 
Stepwise hago l,, tag 2, On-B&, 46. 34 - 
regression Pre-EXx 
Regressicn cn Ladmaeebag 2, On-EXx, 47.0 42.3 
selected Pre hx 
variatles 
Modification- eau We bad uc.) On-EX, 50.4 Gu. 7 
mad Fourth Pre-Ex, Fourth 
Quarter effect 
Modification- Lag 7 On-ex, 2 re-EXx, 5025 46.3 


Drop Lag 2 


Oneanttial regression, “his unit, as in ail others 


previously examined, 


Showed dramatic heteroscedacity in the 


Fourth Quarter. The marked variations in week to week daily 


cost negate the predictive power of the model and cause 


Weraance changes thrcughout the course of th2 year. When 


regressicn was perfcrmed on the sslected variables, the 


Variability of the residuals was significantly reduced. On 


meme inclusicn of the 
Variance was further 
Fourth Quater weeks 


factor was done to 


Fourth Quarter variable, tne residual 
reduced but the heteroscedacity of the 
still remained. Remcvai of «the Lag 2 


ite: the setr=ct of cost/day charges. 
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This impreved the adjusted R¢ value but did not remove the 
Fourth Quarter variance. 
Cemputer listings in support of calculations located 


in Appendix L. 
F. SECOND BATTALION, SECOND BRIGADE 
1. &kesults 


Summary of tke results listed in Table VII. 


TABLE Vil 
Regression Summary-Second Br., S¢cond Bde. 


ACTION VARIABLES IN MODEL R2 R? ADJUSTED 
Regressicn on Lag \~ Lag Gp ODE ix, 48.1 Bi 
all variables Pre-Ex, Post_Ex 
Stepwise Lage, Post—-Ex 42.77 - 
regressicn 
Regqressicn cn Lag 1, Post-Ex 49.3 “7.3 
selected 
variakles 
Modification- Lag 1, Post-Ex, 49.3 46.2 
Add Second Seccnd 
@ieaacter effect 
Modification- Lag 1, Post-Ex 49.3 ies 
Remove Seccnd 

2. Discussion 
Regression on doeola 1 variabdlés indicated 


overprediction but did not show the marked Fourth Quarter 
effect nected in the cther units. Regression on the stepwise 
selected variables increased the adjusted R% , but did not 
reduce the overprediction. Introduction of the Second 


Quarter effect did little to imprcve the model. 


Ss) 








The model fcr this unit was adversely affected by 
abrupt changes in ccst/fday from week to week. Differential 
costs in excess of $1000 per day caused large variaticns in 
the residuals over a very short time span. 

Ccmputer listings in support of calculations located 
me Arrendix Ms. 


G. THIRD BATTALION, SECOND BRIGADE 
1. Results 


Summary of the results listed in Tabls2 VIII. 


TABLE VIII 
Regressiom Summary-Third Bn., Second Bde. 





ACTION VARIABLES IN MODEL R¢ R¢ ADJUSTED 
Regressicn_ on Lag i-Lag 6, On-Ex, 3) (eee G7. 
all variables Pré-Ex, Post_Ex 
Stepwise Gag. 1, Lag 2 Ss eelvs) - 
regressicn 

Ce ee ae Lag 1, Lag 2 DO. 2 54 .3 

Beted 

eles 
Modification- bag. ie bag. 2. S952 56:55 
Add Fceurth EF OMG 
Quarter effect 

2. Liscussion 

Initial regression yielded a much larger R42 #£than 

Sener units in this Erigade. The variation in residuals 


appeared to be isclated in the fourth quarter and at 
locations with large week to week GOsu. ditiseuces. 
Regressicn of selected variables indicated the need for 


inclusicn cf Fourth Quarter effect due to +the dramatic 
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changes in spending behavior. When the Fourth Quarter 
variable was added to the model, improvement in residual 
variance was noted, with the exception of several outlier 


points. 
Cemputer listings in support of calculations located 


in Appendix N. 


H. CCMMENTS AND OBSERVATIONS 


The performance cf the linear regression model appears 
to be premising for frediction of daily costs with several 
dramatic exceptions. Thes? are: 

1. Feurth Quarter-The spending behavior associatsd with 
the the fanal quarter of the fiscal year is critical 
wOetne Utslity of the model. The "spend it or lose 
2t" attitude that prevails during this period causes 
rapid changes in eaxpenditure magnitude from week to 
week. Large transfers of funds between units are rot 
uncommon during this period, dramatically altering 
an otherwise regular commitment pattern. The 
qualitative variables used by the model are not 
sensitive enough to take ints account the changés in 
pattern. The lag variables, while providing a gcod 
Ine Tcation, ct Spending during the feast eee s 
quarters, are markedly affected ny cost/day 
differences in spending that occur in the fourth 
quarter. 

2. Influence of outiier values-The inclusion of lag 
variables in the modél accentuates the effects of 
largé positive or negative daily costs. Although the 
smoothing process removed some of the outlier values, 
Many still remain in the aodel. Due to the low 
SesOluvrion or ~ the data Source, the causes of the 


extracrdinary costs can not be identified and thus 


a6 


removed from the model. With a priori knowledge of 
the caus¢ss of the outlier costs, they cculd bs 


<rimred from the data base to improve predictive 


capability. 
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A. SUMMARY 


Mhnatiaily, the reader is exposed to the commander's 
concern for defining and allocating resources in support of 
mime unit training prcogran. The training management precess 
is intreduced, and the echelons of training requirements are 
discussed. The planning formats in support of tne pregran 
develcrment and their characteristics are listed. This 
thesis ¢xamines the roles of the two current Army 
methcdolcqies, BIrMS and TMACS, with a view toward the data 
collecticn requirements that they generate. An additional 
scheme, the Jaeéhne model, is examined. This method relieves 
the unit cf much cf the burden of data coliection and 
provides a quick "rule of thumb" for expenditure analysis. 
The feasibility of this method is reviewed and its! 
applicability for employment as a fiscal expenditure ccntrol 
system is highlighted. 


Historical data provides some indication of the relation 


ef training activity to time. The confirmation of the 
Jaehne model demonstrates the value of tne lusicn 02 
historical data in predicting training event cost. This 


thesis prcposes to use an expanded historical data base in 
an effort to develcp a mathematical model capable of 
predicting daliy cost. 

The proposed model utilizes multiple iinear regression 
technigues. First, some of the characteristics cf linear 
regressicr models are revi2wed. Possible PEediccoe 
variables in the unit training program are identified and 4 
discussion cf sources of data in support of these variables 


is made, These predictor variables are carried forward int 
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the analysis or the expenditures of six light infantry 
battalicns for a cemplete fiscal year. Data analysis 
techniques isolate an initial listing of nine independent 
variables which are ccnsidered in the model fitting. 

The model is fitted on a battalion by battalion basis by 
regressing on all the initial variables. St¢pwise 
regressicn techniques are then employed to identify the nore 
influential variables for further model fitting. Plots of 
the residuals after each phase of the modelling process 
imply the addition cr deletion of other variables in ths 
model. Variables attempting to account fer eénd of the 
fiscal year spending phenomena provid2 some improvement in 
the predictive capability cf the model but were lacking in 
removing the effect of the fourth quarter expenditures. 
Additionally, the effect of dramatic changes in magnitnde of 
daily ccsts from week to week is illustrated by its! 


influence on the behavior of model residuals. 


Be. CCNCLUSIONS 


Based on the performanc3 of the model on a low 
resoluticn historical data base, the following conclusions 
can be made: 

1. Multiple linear regrassion models may be used to 
supplement and verify the information provided by the 


PMaCS DILOCESS. 


rh 


2. Historical data may provide a useful predictor o 


EituLe tCraining ccst s. 


cr 
= 
iD 


3. The proposed historical data based model relieves 
data collecticn burden of the unit. 

H. The inclusion of additional relevant data into the 
model, such as the reasons for extremely high and low 
average expenditures, would definitely improve the 


predictive capability of the independent variables. 





C. IBSPLEMENTATION 


ExUstangue dilvicienal Micro and Mini computer suppert 
systems could be expanded to do the calculaticns and 
maintain the data base necessary =O. SUDDOr= this 
methodolegy. 

Additional purchases of software should include 
statistical packages which contain multiple linear 


regressicn routines. 


De. SYSTEM CONTROL 


Centrcl of the system at division level would be the 
responsibility of th¢ Division G-3. The Division G-3 is 
respensitle +o the Division Commander f°0r operational 
@enerol and training proficiency of divisional units. Since 
the prcrposed methcedolgy Supports training rescurce 
management, it should fall under the control of the staff 
section currently responsiblie for division training. 

The fprerosed system could serve as a complementary 
method to TMACS, providing a cost estimate for comparison 
With the costs determined through the déetalled cost factor 
method. 


Fe RECCMMENDATIONS FCR FUTURE STUDY 


Based on the results of the potential utility of this 
model, the fcllowing areas f£9or further study are 
recommended: 

ieee ine applicabidity of this type of model in predicting 
direct support maintenance costs and training costs 
fer combat, ccmbat support and combat service support 
units should te investigated. 

2 test of the techniques with a higher resoluti 


SC 
data, +0 include the 2xplanation of outlier values, 
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should be made +o isolate the effects of Jlarge 
variance cbservations on the model. 

3. An investigaticn of location peculiar influences 
shculd be done by comparing the expenditures of like 
battalions on different installations. 

4. The data base should be expanded to includé more than 
one fiscal year. Inclusion of several years in the 
data base necessitates adoption of a weighting 
scheme. Recent data points are given mcre wisght in 
+he model than points obtained early in the data 
base. 

The Battalion Ccmmander of the 1980's, confronted by 
demands for resource management at the unit level, can 
effectively emplcecy existing data sources with minimal time 


and expertise to adeguately predict daily cost. 
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APPENDIX A 
TRAINING EVENT CATEGORY ISSUE DEFINITIONS 


These definitions are extracted from the Training 
Management Control System Cadre Training Packet published by 
Headquarters, US Army Forces Command, Fort AcPherson, 


Georgia, dated April 1982. 


a) Individual Soldiers's Manual/Aircrew Training 
Manual Training =Cacvegory accounting for 
individual and crew training zshat must be 
accomplished separately feo ean tc collective 
trae ne ng Examples; Soldres= Manual) training, 


maintenance training, Expert Infantryman training. 


b) Indiv 


EOe 


dual Weapons Training -Category accounting 


° 
a. 
a = Se ae ab = ee ee et 
+ 
he 





raining in individual weapons proficiency. 
Examples; M165 t2e1d. -and- Lecord tire, pastoL 
PAZ ateOn and cua lifts cat on, LAW training. 


Cc) Squad/Crew Soldier's Manual, ARDEP Sh and Aas 


Training Manual Training ~-Category accounting for 


squad/fcrew level proficiency training. Examples: 
Squad/crew Level ARDEP’ ~ task cobagr= ln slay e Ke} with 
Integrated Soidier'’s Manual training, squad 


live~fire training and evaluation. 





d) 


€) 


f) 


g) 


h) 


i) 


3) 


Crew Served Weapons Training -Category accoun*ing 
for training conducted in crew served weapons. 
Exampleés: TOW qualification, M-60 machine gun 


qualificaticn. 


Weapons System Gunnery -Category accounting for 


Major battalion level weapons systems. Examples: 


Tank gunnery, attack helicopter gunnery. 


Training and Evaluation -Category accounting for 
aining cenducted at platoon and company level. 
Examples: Garrison and field ARTEP task training. 


Contingency Mission/Special Environment Tzainin 
-Accounting for resources required for training 
for contingency missions the do not correlate 
directly with ARTEP missions and that are required 
fer training individuals and units for operations 
in mountain, northern, jungle, desert, amphibious 
environments or other special environments. 
Exampl 3s; Creve disturbance2 teaan2ng, 


reconnaissance of contingency mission sites. 


Unit Exchange with Allied Nations -Accounts for 
resources associated with the exchange training 
program. 

Battalion Scldier's Manual/ARTEP Training (EX) 





-Accounts fcr resources provided for battalion 
level training required to overcome deficiencies 
found on ARTEP evaluations in the Field Training 
Exercise mcde. Teanga cOnsists Of \ bat tal son 
level ARTEP tasks. 


}-4 


Battalion Soldier's Manual/ARTEP Trai 


ang 


rain 
(CPX /TEWT) SAGCGOUntesS LOG | tEas lind in Dactdaa aon 





level tasks conducted in Cenmand Post 


Exercise/Tactical Exercise Without Troops mode. 





k) Battalion Extsrnal Evaluations -Accounts Ect 
resources we oes for battalion external 
evaluations. 


1) Emergency Deployment/Employment Training for Units 
-Accounts for resources necessary to conduct 
training for Emergency Deployment Readiness 


Exercises, Unit Readiness Tests and alerts 


m) Ccmbined Arm 


& C Moan Ed ENS 


Li 


resources consumed 


(> 
I< 
I 


Domwokconcea s=- -AGCCOURTS —-£0f 





ete 
oan ee 


derensive or cffensive 
combined live fire exercise for maneuver units 
augnented ty an appropriate portion of divisional 


and combat support elements. 


n) Other -ACCOUnGS for resources consuned in 
battalion training events not applicable to cther 


categories. 


Training of Brigades and Divisions -Accounts for 
resources required tc provide deployment, command and 
EGOnteEol, and sustainment training to brigades, 
divisions and ccrps. Resources shown provide fuel, 
Spare parts, transportation, travel, and supplies tc 
support training to the basic proficiency levels 
required by war plans and specific eccntingency 


missicns. 


a) Briqad¢ Command Post Exerci (Sp) ) -~accounes ‘Soc 





St 
resources for field or garrison command post 
er 
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D) 


Cc) 


d) 


€) 


f) 


J) 


h) 


Division Ccmmand Pos 


ict 
Fes, 


MEBCISe (GEx) =Acccunts for 





resources fcr division CPX or computer simulaticn. 
This ircludées all subordinate units supporting the 
CPX. 


Corps Command Post Exercise =ACCOURGS DONE 
resources for corps CPX or computer simulation. 
This includes subordinate units 


CPR. 


supporting the 


Erigade Emergency Deployment/Employment Iraining 
-Accounts fou resources for brigade lev 
Emergency Deployment Readiness Exercises, Una 


Readiness Tests, and alerts. 


Brigade Field Training Exercises -Accounts for 
resources provided for brigade level field 


exercises with participation by the brigade 
headquarters and headquarters company, an 
appropriate portion of divisional combat suprort, 
and combat service support elements, and at least 


one maneuver battalion. 


Division Field ‘Training Exercise -Accounts for 
resources frovided for division level field 
exercises with participation by the division 
headquarters and headquarters company with organic 
ccmbat, combat support, and combat service support 


elements. 


Cerps Field raining Exercise “Accounts for 


resources provided ride fe Corps level £2214 


Other -Acccunts for resources provided for Brigadsé 
and higher level training ¢vents which do nct fit 


the abcve categories. 
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Srecial Reguirements (MACOM wunigue) -Accounts for 





js 


resources prcvided for recurring responsibilities 
necessary for total force readiness. Resources 
rrevide fuel, spare parts, transportation, <«ravel, 
and supplies to support field and garrison assistance 
to cther Army and US Government activities by Army 


units. 


a) Operational Mission RCZIVLCY -“ACCOUN=S Los 
resources re qui red pale) accomplish assigned 


operational missions. 


cr 


b) Unit Missic 


Support Activit 


y =ACCOUNTS. Loz 
resources required to support other units on 


operational missions. 


c) Other -Acccunts for mission activities which do 


net fall under either of the above two categories. 


Force Sustai nrent -~Accounts f£0Lr P2 mission costs 


incurred by units +o exist every day of the year in 


tke force structure (billeting, administrative and 
begistical ..ccets) Wien [one exception of units 
perfcrming 24 hour operational missions. FOLCE 


Sustainment costs will continue to be incurred while 
the unit is cenducting «raining and shouid be viewed 
as the ccst cf ownership of having the unit in the 
BOECe.S ebUcCeUSe While CoOnduc.~ang no training: These 


resources are considered fixed costs. 


Ict 


a) Supper 
-~AccountsS 





cr P2 wWission resources use £Om 


th 3 
oO {0 


installaticn housekeeping functions and special 





b) 


Cc) 


Participation in Jo 


b) 


requirements. Combat support and combat service 
support units providing installation support must 


assess the training value obtained from providing 


support and determine which funding issue 


resources should cre applied to. 


Garrison Operational Fixed Costs -Accounts for 


> = a Sa CaP ee SP Ee ee eee 


fixed cost resources comput 


Ld 


omputed as the costs 
remaining after all training and support ccsts are 


identified. 


Other Costs -Accounts for other force sustainment 





cests not categorized in the above two categories. 


ht Exercises 


li- 





Participaticn in Joint Exszcis> (Externally 
Punded) ey) 2)) slam tl 


=AGCOuUn tS fOr unit particip 
0 


Participation in Joint Exercises (Internally 
Funded) -Accounts for unlit participation in Army 


MACOM directed and funded JOrn=. Prarining), of 


Readiness Fxrercises. 
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APPENDIX B 


KEY TRAINING EVENTS OF FIRST BRIGADE UNITS 


Figure 8.1 


yaa 2S 
Zo 4 
34-35 
39-40 
41-43 
46-53 


Pagure B.2 


EVENT (S) 
Jungle Operation Training Center 
Squad ARTEP 
Battalion Combat Training Team 
Battalion ARTEP 
Division Field Training Exercise 
Company Amphibious Raid Course 


Field Training Exercise 


Major Training Events of First Battalion. 


EVENT (S) 
Field Training Exercise 
Suppert of Reserve Component 
Annual Training 
Field Training Exercise 
Unit Exchange Program 
Field Training Exercise 
Division Field Training Exercise 
Field Training Exercise 


Joint Readiness Exercise 


Major Training Events of Second Battalion. 
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WEEK (S) EVENT (5) 
7-8 Military Operations 

on Urbanized Terrain 

16-17 Platcon ARTEP 

34-35 Field Training Exercise 

39-40 Division Field Training Exercise 

45-46 Suppert of Reserve Component 
Annuai Training 

D0-=52 Field Training Exetcise 


Figure B.3 Major Training Events of Third Battalion. 
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APPENDIX C 


KEY TRAINING FVENTS OF SECOND BRIGADE UNITS 


Veaee 
9-6 
9-2 1 
29 
S022 1 
32-306 
36-37 
39-49 
46-48 


Figure C.1 


B= 30 
E233 


39-40 
41-44 
46-48 


mugure C.2 


EVENT (S) 
Company ARTEP 

Joint Readiness Exercise 

Squad ARTEP 

Squad Evaluations 

Platccn ARTEP 

Unit Exchange Program 

Platccn ARTEP 

Division Field Training Exercise 
Company ARTEP 


Major Training Events of Pirst Battalion. 


EVENT (S) 
Platccn ARTEP 

Suppcrt of Reserve Component 
Annual Training 

Squad ARTEP 

Support of Reserve Component 
Annual Training 

Devcon PLeld tra2ning Exercise 
Jungle Operations Training Center 
Company ART EP 


Major Training Events of Second Battalion. 


67 





39-40 
42 

45-46 

49-50 


Figure C.3 


Squad ARTEP 

PlaztoOon ARTS? 

Suppcert of Reserve Component 
Annual Training 

Division Field Trainiag Exercise 
Battalion Command Post Exercise 
Company ARTEP 

Battalion Landing Operations 


Course 


Major Training Events of Third Battalion. 
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day. 


denoted as 


APPENDIX D 


UNIT COST FER DAY-TUFPMIS REPORTED DATA 


This appendix lists the TUFMIS reported average cost fer 


The ccest for the three day FY-81 carry over pericd is 


Week O. Negative daily costs, as indicated, 


resulted freom: 


1 


Z 
5 


(ac 


on~ oO WM & WwW BH = O its 


Sy pa a eg ee oy 
—- Ww tO —-= © WO 


i> 
16 


Tes] 
Ix 


Ufae  GCanceltation Of a previous requisition (with 

credit given) 

TUERMTS input €f20r 

Errors in submission of frequisition (wrong price, 

Giiant2ty ,etc} 

FIRST ERIGADE SECOND BRIGADE 

BN 1 BN2 BN3 BNI BN2 BN3 
13¢7. 80 473.60 437.00 174.60 0 0 
456.15 22 sa40 580.28 344.08 0 4.73 
69.02 81.00 S49. 52 223.94 -1.15 = 36.31 
92.47 740.00 1307.41 eo. a0 17259 Bao 103 
z 10.01 li6tto. Oc 1041.54 1381.65 644.79 1395.79 
NS10 SMe) s) U8, 379.40 88.70 102.70 363.00 
672.68 2778.04 820.64 OS sau 842.71 U965.97 
S65 259 1344.12 SiG ale 2 2 675.26 660.44 495253 
BIZ5<.55 S251 328.69 411.69 22071 20 \iasd5 
639.565 259.40 Bo Je6 | 192. 13 Picea ale! = 5 Oo 
683.44 210.46 G7 S255 579. do 1071.77 510.79 
153.61 1049.65 542.63 427.83 1218.24 1334.2 
229.76 SO owe. 92Ge 1G 400.53 1261.60 1492.48 
466.45 SPAS 2 1972.00 a 5.809 678.90 1171.00 
660 .54 Zee 2 521.54 lence oS 1757541 1471.19 
1140 . 06 S207 Sitios 4's) 1322.53 23947, 61 1662.05 
3551637 Ses) V2 Neo 7 io 1d.07 3489.37 2086 .75 
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WEEK 


17 
18 
ey 
20 
21 
22 
23 
24 
2s, 
26 
4 
28 
29 
30 
31 
5A 
a3 
34 
35 
36 
37 
38 
59 
40 
4 1 
42 
43 
uy 4 
45 
46 
47 


BN 1 
ea 

ZN a25 
1666. 85 
445.57 
800. 82 
= 525.25 
-98. 38 
428.23 
204.42 
360.57 
756.00 
151. 14 
S63.,77 
819.42 
794.26 
551. 36 
91.22 
691.54 
1004.25 
Vou ys 12 
1683 .56 
825275 
391.18 
657.26 
2096. 15 
1364.21 
2047.87 
EUS be) 
1261. 96 
16293.48 
1076.36 


FIRST ERIGA 


BN2 

1800. 16 
384.12 
6062.28 
557.14 
92.39 
84.75 
1257200 
720.28 
200.71 
Z4ee15 
2370 
1938.71 
1716.40 
- 369.15 
-150.31 
976.57 
-77.19 
587.63 
2304.87 
ro V3e10 
1 A rare s 
S20 92 
699.87 
Zeon 2 
2224.28 
2844.94 
3265.10 
2970.07 
2259.91 
6929.84 
813.90 


BN3 


14417.35 


1150.50 
440.85 
els stehe, 
1745.62 
5996.37 
WW92.37 


10066. 19 


2319.42 
1652527 
3168.30 
3501.28 
1487.19 
1617.35 
1285.44 
=~119286 
-“S84.47 
798.68 
12505150 
510.75 
1546.97 

Se ee 
~490.21 


~4418.97 
mide fe lit 


1409.41 
S SUR 1s. 
1232368 

N52 50 07 

Wo 1 mee 2 

1644.54 
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BNI 
7955.53 
704.75 
651.14 
307.85 

1569. 76 
Sl Vero 7 
183.00 
461.28 
55427 1 
407.48 
438.80 
558.42 
9272.24 
S26 7 
552620 
607.48 
22 61D 

1711.40 
SVis.2o 
961.04 

1182. 86 
| PAs 
490.18 

25.24.48 

1629.58 

2089.40 

1708.76 
628. 84 

2902.60 

“430.07 

2318.54 


BN2 
808.69 
273.07 

1585242 
346.42 
530.50 

me oe) eG, 

1796.00 

704 26 

~145. 86 

2244, 2u 

1621.90 

1454.42 

1610.79 

isa 55 57 

1085210 
651.40 
625.44 

W556. 65 
shea 

2069.65 
933.848 
815. 50 
845.44 

1260. 28 

2539209 

1467.59 
730.87 

2 oats 

1165.53 

1586.01 
847.09 


SECOND BRIGADE 


BN3 
1314 .66 
691.62 
1411.00 
S260e57 


1986.17 


= (W057 o> 


-348.88 
2255615 
av At sry, 

53.42 
126.00 
469.28 
1146.17 
982.21 
13316..053 
B30 25763 
603 .40 
1559363 
493.75 
682.59 
924.96 
SoS 15s) 
364.77 
J 70.30 
1933.56 
1801275 
702.70 
224.69 
1581.63 
1636211 
3826.81 





EN 1 
2e2. 35 
306. 36 
214. 36 
E7. 58 
=3.66 


FIRST ERIGADE 


BN2 
644.49 
155.14 
169.18 
701.21 

24.50 


BN3 


2327.37 


488.18 
580.14 
Sa. 23 
185.33 
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BN1 


1532. 86 


G15, 33 
560.87 
457.39 
283.16 


523.709 
50-023 


BN3 
EAS7 shS 
954.48 
1778 .06 
849.68 
Si ieog 





APPENDIX £ 
DATA ANALYSIS FIGURES 
AVERAGE DAILY COST-FIRST BN., FIRST BODE. 
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1x104 1.5x104 


COST/DAY 
5x10 





~5x10° 


G 10 20 50 40 50 


TRAINING WEEK 
Figure E.1 Daily Cost-First Bn., First Brigade. 
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COST/DAY 


AVERAGE DAILY COST-SECOND BN., FIRST BDE. 


1x10* 1.5x104 


5x10? 





s 5x10? 


O 10 20 30 40 50 
TRAINING WEEK 


Figure F.2 Daily Cost-Second Bn., First Brigade. 
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AVERAGE DAILY COST-THIRD BN., FIRST BDE. 


1x104 1.5x104 


COST/DAY 
5x10 





0 10 20 30 40 50 
TRAINING WEEK 


Figure E.3 Daily Cost-Third Bn., First Brigade. 
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AVERAGE DAILY COST—FIRST BN., SECOND BDE. 


1.5x104 


1x104 
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~5x109 


0 10 20 30 40 50 
TRAINING WEEK 


Figure E.4 Daily Cost-First Bn., Second Brigade. 
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AVERAGE DAILY COST-SECOND BN., SECOND BDE. 


1x104 1.5x104 


COST/DAY 
5x 10° 





—5x10° 


0 10 20 30 40 30 
TRAINING WEEK 


Figure E.5 Daily Cost-Second Bn., Second Brigade. 
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AVERAGE DAILY COST-THIRD BN., SECOND BODE. 


1x104 1.5x10* 


COST/DAY 
5x 10° 





—~5§x10°> 


0 10 20 30 40 50 
TRAINING WEEK 


Figure E.6 Daily Cost-Third Bn., Second Brigade. 
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SMOOTHED DAILY COST—FIRST 8N., FIRST BOE. 


1x104 1.5x104 


COST/DAY 
5x103 





—~5x103 


0 10 20 30 40 50 
TRAINING WEEK 


Figure F.7 Smocthed Cost-First Bn., First Brigade. 
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SMOOTHED DAILY COST-SECOND BN., FIRST BDE. 


1x104 1.5x104 


COST/DAY 
5« 10° 





—-5x107 


0 10 20 30 40 50 
TRAINING WEEK 


Figure E.8 Smoothed Cost-Second Bn., First Brigade. 
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SMOOTHED DAILY COST—THIRD BN., FIRST BODE. 


1x10* 1.5x104 


COST/DAY 
5x10° 
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-5x10° 
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Fagure E.9 Smocthed Cost-Third Bn., First Brigade. 


80 


SMOOTHED DAILY COST-FIRST BN., SECOND BDE. 


1x104 1.5x104 


COST/DAY 
5x10? 
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Figure £E.10 Smocthed Cost-First Bn., Second Brigade. 
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SMOOTHED DAILY COST-—SECOND BN., SECOND BDE. 


1x104 1.5x104 


COST/DAY 
5x10 
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TRAINING WEEK 


Figure F.11 Smoothed Cost-Second Bn., Second Brigade. 
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SMOOTHED DAILY COST-THIRD BN., SECOND BDE. 


1x104 1.5x104 


COST/DAY 
5x10? 





-5x 10° 


0 10 20 30 40 50 
TRAINING WEEK 


Pigure E£.12 Smocthed Ccest-Third Bn., Second Brigade. 
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ROUGH VALUES—FIRST BN., FIRST 8DE. 


1x104 1.5x104 


COST/DAY 
5x10° 


® 


Py @ e¢¢ 

2 ’ 

© Pecoeee”? 00,0000 .? oe°.0 ©8900 e0e 9800 e , ceee 
e t+] e 

oe 





0 10 20 30 40 
TRAINING WEEK 


20 


Figure £.13 Rough Values-First Bn., First Brigade 
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ROUGH VALUES-SECOND BN., FIRST BDE. 
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Pigure E.14 Rough Values-Second Bn., First Brigade. 
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ROUGH VALUES—THIRD BN., FIRST BDE. 


1.5x104 


1x104 


COST/DAY 
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Figure E.15 Rough Values-Third Bn., First Brigade. 
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ROUGH VALUES-FIRST BN., SECOND BDE. 
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Figure E.16 Rough Values-First Bn., Second Brigade. 
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ROUGH VALUES—SECOND B8N., SECOND BDE. 
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Figure £E.17 Rough Values-Second Bn., Second Brigade. 
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ROUGH VALUES-THIRD BN., SECOND BOE. 
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Figure E.18 Rough Values-Third Bn., Second Brigade. 
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day fcr 


mea2cated, 


E> 
led 


C- =) OVO Un (Ee Gs) Noo ea @ Itt 


1 


11 
12 
Ws 
14 
15 


Ips 


UNIT CCST 


A eee Se 


PER DAY~- SMOOTHED DATA 


Data given in this appendix list the average cost per 
smcothed data. The cost for thea three day FY-81 
Carry-over period is listed as Week 9. Negative costs, as 
Lesui* £rc¢ms 
Unit cancellation of 2 previous requisition (with 
credit given) 
Ue es 20 Cut “error 
Errors in submission of reguisitions (wrong price, 
Guanetey, etc) 
PIRST ERIGADE SECOND ERIGADE 
BNI BN2 BN3 BNI BN2 BN3 
1230.42 473.60 580.28 344.08 0 4.73 
456.15 225.40 431.00 Pye 85 ee 0 0 
92.47 225.40 Sole 26 229,94 0 Te 
92.47 740.00 1041.54 223-04 17259 515.63 
12S51-0 983.50 1041.54 156.530 102.70 oe | Silene: 
210701 1615.82 820.64 975.24 644,79 476.97 
672.68 1344.12 561.22 67 5.25 660.44 476.97 
672.68 1344.12 56-16: 22 575.26 660.44 476.97 
639.65 PD SOMe cz 67 5/426 660.44 201.65 
639265 210.46 569.61 577.46 1992.07 20 eo 
G39565 259.40 507501 577246 10971277 510.79 
229. 76 DIS OO 678285 427.83 1218.24 1334.20 
MUS Fe Soe s 926.16 Pees. 1218625 13394520 
466.45 meas 2 981.54 S2a700 1261.60 157219 
660.54 olde 3 2 ote oteder 2.93 AISI.GA VII. Tg 
1140. 06 eles 2 Toto mio 2495) 2I74eG 1" 1652.05 
1140. 06 Otee37 1221287 1518.87 2374.61 1662.05 


16 
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jac 


BNI 
217.25 
217.25 
445.57 
800.82 
445.57 
-98. 38 
-99.38 
204. 42 
360.57 
360.57 
360.57 
756.00 
819.42 
819.42 
764. 26 
551.36 
5£1.36 
691.54 
1004. 25 
1047. 12 
1047. 12 
391.18 
391.18 
997. 26 
1364.21 
2047. 87 
1394.21 
1261.96 
1261, 96 
1261.96 
1282.35 


EN2 
645237 
1800.16 
557.14 
Bay eal 4 
GWEGLTS 
4E4.75 
724.28 
124.23 
278.15 
213.70 
ZITA SD 
1716.40 
1716.40 
- 150.31 
- 150.31 
-77.19 
5£7704 
So 7.65 
1013.10 
VW242o4 5 
1OVSSTO 
820.92 
6$9.87 
699.87 
2224528 
2844.94 
2844.94 
22960 1 
2259.91 
2259.91 
813.90 


BN3 
1224.37 
1150.50 
11502550 
1191.85 
1139 1285 
1192.37 
1 [as Inc Pe Ia 
Pei bs ye! 
2319.42 
Zoo SZ 
316 8. 30 
3160530 
1617.35 
1487.19 
1285.44 
-584.47 
“584.47 
7198.68 
798.68 
23 Oe 5'0 
D0. 7 5 
Oise. CU 
“490.21 


-4418.07 


350.15 
350.10 
9205.15 
e250 7 
1644.54 
PAB Ad ee a 
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SECOND BRIGADE 


BNI 
T3525 3 
104.75 
651.14 
651.14 
Sahl. 3 7 
Sra / 
Slleo 7 
461.28 
461.28 
438.80 
438.80 
593.42 
5o 8.42 
poZace 
Sno WARE Ase: 
BS PA Peele 
607.48 
oe Ne es, 
961.04 
961.04 
961.04 
490.18 
4990.13 

1629 250 

2089.40 

1708.76 

1708.76 

1 Se6 
628.84 

2318.54 

1953 24.990 


BN2 
808.69 
808.69 
346.42 
538.50 
346.42 
538.50 

70.28 

70.28 

70.28 

1621.99 
1621.90 
1610.79 
1454.42 
1135.57 
1085.10 
651.40 
651.40 
JOG aS 
2069.65 
933.84 
933.84 
845.44 
B45. 44 
1260.28 
1467.59 
1467.59 
730.87 
730.87 
1165.53 
1165.53 
1443.97 


BN3 
1314. 66 
1314.66 
1411.00 
1986.17 
1986.17 
- 3438.88 
- 348. 88 
@ 23 Die 
-28. 29 
Sse 
126.00 
469.28 
96.2.2 1 
1146.17 
1236. 03 
1336.63 
559.604 
603.40 
682.59 
662.59 
bo 2< 09 
365.92 
365.92 
576.38 
130 F275 
1801.75 
102.27 0 
702.70 
158-1563 
TES Gea 
3626.94 


WEEK 
48 
49 
50 
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APPENDIX G 
INFLUENTIAL TRAINING EVENTS 


Events as described for each unit were determined by 
taking the daily costs for those training weeks that were 
greater than one standard deviation away from the unit mean. 

First Brigade events are listed in Pig. G.1 with Second 


Brigade in Fig. G.2. 


UNIT TRAINING WEEK(S) EVENT (S) HIGH/LOW COST 
Ist Bn. 42-48 Start of 4th Quarter High 
FTX-Week 50-52 

16-17 ARTEP-Week 17 High 
23-24 Special Training-Week 21-24 Low 
2293 Elen Low 
End of 4th Quarter 
3-5 Special Training-Week 1-4 Low 
pea, BN. 42-47 FTX-Week 42-44 High 
JTX-Week 47-53 
Stare Or Gun Otartes 
29-30 FTX-Week 25-26 High 
Start. Or 2nd OUuarter 
B35 Exchange Program-Week 28-32 Low 
Ered Bn. Coase FTX-Week 35-36 High 
Seaze- Of. 2nd Oar ter 
39-40 Division FTX-Week 39-40 Low 
g3-34 FTX-Week 35-36 Low 


Figure G.1 First Brigade Influential Events. 
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APPENDIX # 
LAG K SAMPLE AUTOCORRELATION COEFFICIENTS 


FIRST BRIGALE SECOND BRIGADE 
K BNI BN2 2BN3 BNI BN2 BN3 
1 SO 2 S| - 689 694 638 ~o44 Pero )8 
2 oe Pe bs oS 2465 e330 oo 
3 Pde | 998 LIES - 249 2 O92 eiz3 
4 a -010 -018 167 -.029 014 
5 =o) —,0 16 =. 110 rt, =<. 070 moO 1 
6 ~148 -.056 -.120 139 j-2.108 =$-.010 
7 -.015 -063 -.051 ~OUSome--.217-“=2.127 
Gee. 102 -.108 - 098 -.097 -.332 -.203 
cee. 100 -.137 S075 =e o-~~30l ~=.,233 
mOme=.O052 %-.100 -.017 ~.143 -.304 =-.232 
11 pow =,074  =.033 ~.132 -.157 -.198 
lez poe =.093  —-.178 -~.190 -.076 -.094 
13 PoC? =-.035 <-.335 -.182 -.9024 -.056 
oeeee=.016 -.100 -=-.314 -.197 -.9096 022 
15 -.026 -.084 -.273 -.171 -.066 098 
fome=-2 O21 ~-.055 -.235 -.142 079 2126 
17 +-.089 -057 =-.125 -~.124 7035 2035 
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